Effect of dietary level of protein on the activity of mouse liver calpain.
The effect of protein depletion and refeeding with a normal diet on mouse liver soluble homogenate calpain activity was studied. It was unchanged when expressed in terms of whole liver (units/liver). However, when expressed in terms of degradable protein (units/mg protein) it increased with depletion and decreased with refeeding. DEAE Sephacel chromatography of soluble homogenate yielded three calpain activities which were eluted at 0.04, 0.16 and 0.23 M NaCl, respectively. On the basis of whole liver, they decreased with depletion and increased with refeeding. Immunochemical analysis revealed similar changes in the mass of the calpain eluted with 0.16 M NaCl. The sum of these three activities (total liver calpain activity) was higher than the activity displayed by the soluble homogenate, indicating that they were separated from calpastatin. Furthermore, the percentage of total calpain activity displayed by soluble homogenate increased with depletion and decreased with refeeding, suggesting that depleted liver had the lowest calpastatin content. This was confirmed by direct measurements which indicated that depleted homogenate had in average 5.5 and 3.1 times less calpastatin compared to normal and 16 hours refed liver, respectively. It is concluded that a remarkable decrease in calpastatin content maintained unchanged whole liver soluble homogenate calpain activity during protein depletion and refeeding and contributes to an increased calpain activity related to degradable protein in depleted livers. This increase is in accordance with the high in vivo rate of protein breakdown depicted by these livers.